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(54) RESIN-SEALED TYPE SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To simplify a process by joining a junction 
plate with a circuit forming surface of a first 
semiconductor element via an insulating member to be 
wire- bonded and by joining a non-circuit-forming surface 
of a second semiconductor element to the opposite side 
of the junction plate via an insulating member to be wire- 
bonded. 

CONSTITUTION: While a semiconductor element 1a 
with a circuit forming surface facing upward is mounted, 
a lead frame comprising an assembly of a junction plate 
2 having smaller size than the semiconductor element 1a 
and having insulating members 5 on both sides and a 
lead 3 is mounted and joined so that an electrode pad 
lap is exposed. Then, a wire 4 is used to electrically 

connect the semiconductor element 1a to the lead 3. Then, a semiconductor element 1b is 
mounted and joined from an upper part of the junction plate 2 with a circuit forming surface 
facing upward, and the wire 4 is used to electrically connect the semiconductor element 1b to 
the lead 3. The assembly is sealed by resin 15 and molded with an unnecessary part of the 
lead 3 cut off. Thus, a manufacture process can be simplified. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Have the semiconductor device of two sheets, two or more leads, the joint plate of a 
semiconductor device, an insulating member, and a wire, and they are set to the closure and the 
fabricated plastic molded type semiconductor device by resin. The joint plate of a semiconductor device 
is joined to the circuit forming face of the semiconductor device of one sheet through an insulating 
member. The plastic molded type semiconductor device which joins the non-circuit forming face of the 
semiconductor device of one more sheet to the opposite side of this joint plate through an insulating 
member, performs predetermined electrical connection using a wire, characterizes them the closure and 
is characterized by fabricating by resin after performing predetermined electrical connection using a 
wire. 

[Claim 2] Have the semiconductor device of two sheets, two or more leads, an insulating member, and a 
wire, and they are set to the closure and the fabricated plastic molded type semiconductor device by 
resin. It joins to the circuit forming face of each semiconductor device near [ a part of ] the 
semiconductor device of a lead through an insulating member. Predetermined electrical connection is 
performed using a wire. About either The plastic molded type semiconductor device which cutting- 
removes a lead, fabricates it from a predetermined part, joins the non-circuit forming face of the 
semiconductor device through an insulating member, characterizes them the closure, and is 
characterized by fabricating by resin after joining electrically the lead which these both sides correspond 
to the lead of the thing of another side, and suits it. 

[Claim 3] Have two or more semiconductor devices, two or more leads, an insulating member, and a 
wire, and they are set to the closure and the fabricated plastic molded type semiconductor device by 
resin. It joins to the circuit forming face of each semiconductor device near [ a part of] the 
semiconductor device of a lead through an insulating member. Perform predetermined electrical 
connection using a wire, among those about the thing except one, cutting-remove a lead, fabricate it 
from a predetermined part, and an insulating member is minded on the lead of the one remaining things. 
The plastic molded type semiconductor device which characterizes them the closure and is characterized 
by fabricating by resin after loading and joining from the non-circuit forming face of a semiconductor 
device and joining electrically the leads which all they correspond and suit one by one. 
[Claim 4] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a plastic molded type semiconductor device, and relates 
to the plastic molded type semiconductor device represented by the bulk-memory package which 
contained two or more semiconductor devices in the interior especially. 
[0002] 

[Description of the Prior Art] In plastic molded type semiconductor devices, such as a memory package, 
the increment in storage capacity progresses from a demand of a customer every year, and detailed- 
ization of the semiconductor device Ruhr is progressing in connection with this. For example, at 
64MDRAMs (64 Mbit Dynamic Random Access Memory), the Ruhr is 0.3 micrometers. It becomes and 
it is said that the limitation of detailed-izing was approached. Therefore, it becomes effective to build 
two or more semiconductor devices in obtaining the high density package beyond this from now on in 
equipment. As a means for this, the following are begun until now, an a large number proposal is made, 
and it is well-known. 

[0003] (1) JP,1-295454,A : turn the larger one down, carry on a leadframe the semiconductor device of 
two sheets from which magnitude differs, and perform electrical connection of a lead and a 
semiconductor device using a wire. 

[0004] (2) JP,2-2658,A : join the non-circuit forming face of a semiconductor device to both sides of a 

leadframe, and perform electrical connection respectively from both sides using a wire. 

[0005] 
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PRIOR ART 



[Description of the Prior Art] In plastic molded type semiconductor devices, such as a memory package, 
the increment in storage capacity progresses from a demand of a customer every year, and detailed- 
ization of the semiconductor device Ruhr is progressing in connection with this. For example, at 
64MDRAMs (64 Mbit Dynamic Random Access Memory), the Ruhr is 0.3 micrometers. It becomes and 
it is said that the limitation of detailed-izing was approached. Therefore, it becomes effective to build 
two or more semiconductor devices in obtaining the high density package beyond this from now on in 
equipment. As a means for this, the following are begun until now, an a large number proposal is made, 
and it is well-known. 

[0003] (1) JP, 1-295454, A : turn the larger one down, carry on a leadframe the semiconductor device of 
two sheets from which magnitude differs, and perform electrical connection of a lead and a 
semiconductor device using a wire. 

[0004] (2) JP,2-2658,A : join the non-circuit forming face of a semiconductor device to both sides of a 
leadframe, and perform electrical connection respectively from both sides using a wire. 
[0005] (3) The Nikkei micro device April, 1991 issue p.80 : perform electrical connection using 
superposition and TAB (Tape Automated Bond-ing) for the non-circuit forming faces of a 
semiconductor device. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to a plastic molded type semiconductor device, and relates 
to the plastic molded type semiconductor device represented by the bulk-memory package which 
contained two or more semiconductor devices in the interior especially. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, the plastic molded type semiconductor device the 
same semiconductor device of two sheets or three sheets or more excels [ semiconductor device ] in 
loading and the dependability in suitable for process simplification and the loud-sound environment at 
the time of soldering mounting in large capacity since electrical connection can be carried out in the 
same direction is obtained. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The above (1) - (3) had the respectively following troubles, 
i.e., the technical problem which this invention should solve. 

[0007] (1) As for the miniaturization of the dimension of a semiconductor device being a very important 
technical problem, therefore changing the magnitude of the semiconductor device of two sheets, in the 
case of the severe memory package of constraint of a package dimension, area surely useless to either 
will be generated. It is desirable that two or more same semiconductor devices can be built in with a 
memory package from this. 

[0008] (2) There is a possibility that un-arranging - the process which it is necessary for both sides of a 
leadframe to perform wirebonding from the both sides by joining the non-circuit forming face of a 
semiconductor device, therefore turns a leadframe over is needed, and the wire of the field which turned 
down is crushed by turning over — may arise. Therefore, as for wirebonding, it is desirable to be carried 
out from the same direction also to which semiconductor device. 

[0009] (3) It is very disadvantageous to use TAB for the electrical connection of a semiconductor device 
and a lead compared with wirebonding in respect of a manufacturing cost, and it is necessary whether it 
can do and to avoid. 
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MEANS 



[Means for Solving the Problem] The above-mentioned technical problem is attained by the following 
means. 

[001 1] (a) The joint plate constituted by the circuit forming face of the semiconductor device of the first 
sheet in the leadframe through the insulating member is joined, predetermined wirebonding is 
performed, and the non-circuit forming face of a handsome semiconductor device is joined to the 
opposite side of this joint plate through an insulating member, perform predetermined wirebonding 
again, close and fabricate them by resin, and obtain a plastic molded type semiconductor device. 
[0012] (b) Join the toe of the aggregate of a lead to the circuit forming face of the semiconductor device 
of the first sheet through an insulating member. Perform predetermined wirebonding and the non-circuit 
forming face of a handsome semiconductor device is joined to the opposite side of this lead through an 
insulating member. 
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OPERATION 



[Function] This invention acts as follows corresponding to above-mentioned (a) - (c), respectively. 
[0015] (a) Since the thickness which a joint plate is the thing which do not cover the electrode pad 
prepared in the periphery section of a semiconductor device , and it is suppose that it is suitable , could 
perform wirebonding also where a joint plate is join to the circuit forming face of the semiconductor 
device of the first sheet , and moreover doubled the insulating member of the both sides with the joint 
plate becomes larger than the loop formation height of a wire , even if it carries a handsome 
semiconductor device in the upper part , do not interfere in a wire . Therefore, by this invention, the 
mass plastic molded type semiconductor device which contained the same semiconductor device of two 
sheets in the same direction is obtained. 
[0016] 
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EXAMPLE 



[Example] Hereafter, the example of this invention is explained using drawing. 
[0019] Drawing 1 shows the cross section of the plastic molded type semiconductor device which is the 
first example of this invention. The manufacture approach is described below. First, where 
semiconductor device la which turned the circuit forming face up is laid, the leadframe equipped with 
the joint plate 2 which the dimension was small and equipped both sides with the insulating member 5, 
and the aggregate of lead 3 rather than semiconductor device la is carried, and it joins so that electrode 
pad lap may be exposed, and a wire 4 performs electrical connection (wirebonding) of semiconductor 
device la and lead 3. Then, from the upper part of a joint plate 2, a circuit forming face is turned up, it 
carries, semiconductor device lb is joined, and electrical connection with lead 3 is performed. What 
changed into this condition is closed by resin 6, and the garbage of lead 3 is cut and fabricated. In 
addition, although the film with a thickness of about 100 micrometers with which adhesives were 
applied to both sides is generally used, the adhesives of an epoxy system may be used for the insulating 
member 5 used here. 

[0020] Drawing 2 is what showed a part of leadframe used for this example, and the chain lines A, B, 
and C show the profile of an insulating member 5, semiconductor device la (lb), and resin 6, 
respectively. Electrode pad lap is prepared among the chain lines B and C as previous explanation. In 
addition, when there is a possibility that dependability - air bubbles are generated - may fall to the 
interior of the glue line of an insulating member 5 by making an insulating member 5 intervene over the 
whole surface of a joint plate 2 as shown in this drawing, it is good to divide an insulating member and 
to make it become a necessary minimum area. 

[0021] Drawing 3 is what showed a part of leadframe of the second example of this invention, and 

establishes an invalid lead electrically instead of the joint plate 2 of a last example. 

[0022] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the plastic molded type semiconductor device which is the first 
example of this invention. 

[Drawing 2] Some top views of the leadframe of drawing 1 . 

[Drawing 3] Some top views of the leadframe of the second example of this invention. 

[Drawing 4] The sectional view of the plastic molded type semiconductor device which is the third 

example of this invention. 

[Drawing 5] The sectional view of the plastic molded type semiconductor device which is the fourth 
example of this invention. 

[Drawing 6] Some top views of the leadframe of the fourth example. 

[Drawin g 7] The sectional view of the electrical connection of the plastic molded type semiconductor 
device of the fourth example. 

[Drawing 8] The sectional view of the plastic molded type semiconductor device which is the fifth 
example of this invention. 

[Drawing 9] The sectional view of the plastic molded type semiconductor device which is the sixth 
example of this invention. 

[Drawing 10] The sectional view of the plastic molded type semiconductor device which is the seventh 
example of this invention. 
[Description of Notations] 

la, lb [ - A lead 3ag / - A bus bar 4 / - A wire 5 / - An insulating member 6 / - Resin. ] — A 
semiconductor device, lap — An electrode pad, 2 - A joint plate, 3, 3a, 3b 
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#SBfc#S. =«0»HM|:Slfftt#**ffl 
HB»/SBifc:l8ft»»*^UT'J - F©ft6tt©MMK 
£»£U 6*ffi£©'M-M*>7V>y£fTK •€■© 
tt»©P5#«Bfa&:fott, *M?rsy-F£3Hfc«a. 
ttttftttU *n5£8fJBfTi*it, ftKUONBBjka! 

[0 0 13] (c) (b) iH«©W6*ttfcJ:0. = 
[0 0 14] 

[fltJB] *58"P!li> ±E (a) ~ (c) K»*LT**l 

[0 0 15] (a) fcStgtt, ¥*ft*7©BBVlCfl! 
tf&nfteff^yF&Hfo&VMWSFi-rsiltT. ss£ 
««-ttB©¥«^R7©BKBd»irBfttfctttt'V 

©»B^*^*fcB*tt7*ir©Ar-7B«£ 0 *> 
±£<fc5©T, =ttB©44Mt£?£*©±«t:S« 

oT, R-tt=tt©¥ttft*?fe. E-#fllC|>3SSl, 
fc, *e*©Bl^lhffl¥B««fi*t1|6ns. 
[0 0 16] (b) tf£©Btt*felfcU-F©£6fi; 
t. -ttB©¥«#B?©**«S#2rffll£»oTKtt 
SftfcBfl/f 9 Pfttt. R¥*fl:*?©HKB£ir±T 

Baftasn-5*t, Hu-Ft-€-©wffi©«»a«*^ 
fc-e-fcj?s »7-f *©*-7»s <fc 0 < fc* © 
•C, (a) B«fc=«B©¥«#B : F£*©±«fc«« 

oT<b (a) !«*-&=*©*«*»**, fl-tflS] 
iCftBUfc. *gfi©BBf*JfcB¥B#Sfi**1t&tl 

[0017] (c) &4o*m&m : ?t*ti\zni&?z 

■J-Ftt. (b) RBofWBfcJ^T. BBS* 
5©T. *3SF*KJ:oTH-atB»«©*»#B?ftrt 

[0 0 18] 

mmm git. *km©*««9s. mm^xvmt 
[0019] a 1 \i*Hm<D$8-$immT$>sm*t]t 

S**ftSB©»rHS;^Ufc'b©"CJb«. KTfcfifi^r 
B«B^«. rrH»»*B*±fcl/fc*»fl*Pl a 
*J«S3nfctt»T. Sffi^y F 1 a p«t«Wr*«fc 
3. ^BfrB^l a<fcDt>'t)£*VM<. STOIC 
t6B«B»5SfflAfc«^«2t> U-F3©*^SB 
^Lfc'J-F7l^-AS»«. SS^b. »7-fiT4W«flc 
S?l afc«J-F3 t©ffigtftSJ (7-f^*>x-<'> 
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(4) 

5 

if) £fr5. *©ft. 8£« 2 ©±«&<kD 1 
bSfBifc^ii^icbT&St, »£U U-F3£© 
©m^^fT^. £©ttj8^fcofc%©£lBfli!6l;:Ttt 
ihU 'J-F3©*S8i!#£«»rU 

sn&# s ioo «msg©7-c ^AjWfli^&n***, 
*©teicx#*^s©»»*d£ffl^Tt>«k^. 

[0 0 2 0] 02ttRm£WCffiH*U-K7W-A© 

-aj&^bfet)©T, «sa, b. ctt-tn^ntSiRffi 
»5, *«*^ia (lb) . mGonmakVT w 

KOWLWnmQW&ny HI apliffii^B, C© 

racsw-en*. ^©H©«fc'5)cffi-&ffi2©^ffi 

E©B«<!:fcS J: 5 £ t <fc H. 

[ 0 0 2 1 ] 0 3 tt*5M©SS-*i60!l© 1) - H 7 
A©-«S^tfct>©T, 8Sgd&09©8£«2©tttoD 
tC«M»{CSfi«|)S;'J-F£ia:^fc'&©-CfeS. 

[0 0 2 2] ^*U-/Vy^r-5?JS:£©ffiJBIt±S¥« # 

£##2 3 0-2 4 orggCKSfcSSSnSfc© 

T<r>&D. W«W©tt<Ki*^UfcD-r-5t-r5i:, d 

[0 0 2 3] D*&J&gMI (7* JWO ©ffi 

«{&/hS<T€?5tH«flr, *«^la (lb) 

[0024] 04 «*»lB©SgH£»WTfcSt8f|{fttlk 
I!¥$tt8B©»ril5&jftbfc >&©-(?<&*. U-F3©t» 

ji6«fjrrtis*tifca5» owj-f) k»ris£k«- 

T» 0 . ¥£#5&? la, lb fctt*nWJ©RiS& 
TC'firJp^x-f ^ffcfroTfc*. JH-*iSW£fflH 
7-f-^4*^ft:^©3-^ai5tfi5fi6-r5 
Stid«i&5«^»ce^©«fc3a^g&i:5ti^. fc*3 
Pi«B U - H li&1*l/t>0^©<fc 5 fcttfc Kfii tfs&gfc 
fc<, 34**t#&n*6K©S/jN|B©RSS#i6fttf<i: 40 
V>. JS*0«f©/tx/-{-3 ag«SJStt*&. fcKlite 
J6ffl©aaU-HTi&5. 

[0 0 2 5] 0 5tt*58M©»IZ3*ifiMTft5t»liM»lk 
S!¥««:SM©»rffiS*tfct)©T&5. «TtCfiii^ 
m&ftiZ. *ris]K^ffi&J:fcbfc¥^8Bla 
a*«B3nfcttirc. Bffi/Vy H 1 a ptfKtHf S<k5 

-f * 4 -C^SttSS? 1 a £ U - F 3 a £©««U£$£fT 
•5. *©&. U-F3 a©±HS<t0lHli5^BS±tU 50 



#B8¥5-1 0 9 9 7 5 

0 

fc^iJJftSB? 1 b t. 'J - F 3 b ©*^«:S^ U - F 
y\s-J*&mm, U "M-tMfcT^gttsfi^lb 
£ <J - F 3 b £©&!Ua$£fT5. -tl/TU — F 3 a£ 
3bt£®mWtS^b. U-F3bfi«W. filcJBU 

n e> £B re 6 £?# jk u u - f 3 a ©*B8b#£«j 
as^ia, i b*ft*ti\z?»T3b*>frct!)m%.mmz 

ff«rJ. &tc-e©#B©Pim?&8iB, »£i/r<i>&K 0 

«t"©Fffltt, fflCtk^T«8B»lhXiST©WI»6©iif£iS 

ftv». b^b, « Atf 'J - F 3 © If y 
tt^tt:WgJi&!H.§ffl«£J;:tt> «^IC«fcoTC©ffi» 
K$IB6#^ALte<fc£Wffitta<&£©T, $>bfrC 

TititbT*< &£*©*tB&irr 

[0 0 2 6] 06«E*itfllCffl^SU-F7l'-A© 
-ffiSr*L.fct>©-C, »«A, B. Ctt-ttl^ftifiiBIS 

»5. ¥«f$?u db) . m6m%&*VT 

[0 0 2 7] 07 lipg&660y©tilKfc«?6&# (05©F 
m &i£*Ufc«>©Ta&-5. 7-f^4©;V-^il!Shr 
ttffl£2 0 0fcV>U3 0 0 /imgST, 'J-F3 
a t-t©MB©ieii:a« 5 ©J?3 ©fPT 1 + T s 1 + T 

s 2«4 o o nmmmtkzitib. ±m\z^m»Mj-i 

bSi««L-T>b»7'f-V4*tT#f5::i:ttS:^. 
C©0©«fc 5 0 - F 3 a ©7-f -^4 5fi8»£ 

ttic tt^rw < -rntf . $ e ic-e©^**tifij±-r s. 
[0028] 08 \t^m<om^ms&M-c$>mmm± 

S^ftKefflKrffi&^bfcfeOTafeS. 'J-F3a 
tt, ¥«ftSS?l a©*»cfc^T*©SSS*<U-F3 
btBb<)4S<fc5ag&t)oT*D, P#«7-1 , -\'4 

WJ - Ftt»S«« 5 fe^LT^@C^&$n.5©-C, 
•J — F£5 b^1*b"b55»^SS&<!fT«ttW»cS 

&f5^iiB&<, ^©.fcpc^w^asAtt^e. 
nnaj; v». * jt u - h a a ics sasis, #c «j - 

F3b©BSJC-&to-ft<5!K®tt»:<. ffitfjDI&ifi-rc: 
tTe§tS5ttttB©««S«^t>ft^e«T«fc^. 

[0 0 2 9] ®9\t*&w<D®xmMMT$>z>$tma± 

S!*»#«H©BrMe*l/fct>©'C*«. 'J-F3att 
^flcjU^l a©±ffilt&SS'boTV^. d5f*il 

a t y - F 3 a LO%m£mv>&* f5 C t** 
•e^S©T?» *«^?la*S»7-1 , + 4CTi$-rs©& 

K<T;:t*fp#. ^^©.fc^ftrtai'J-FrosraftS 

[0030] 01 o\t*%w<Dm-t&Mm-v$>zmm 
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8 



ie©» vMwzn&s \z£&<?)¥mft%?znm? 

[0 0 3 1] 

&mmr$zor. ±®&ri:umm:\z&m, 10 
A,mimm®<Dft : gm%wz&ftz{ammz&ns® 

B©BHBH. 
[02] Hl©U-H7U-AO-ffl©¥SSl. 
[03] *5SM©S^Ha«ffl'J-H7W-A©-a© 



[0 5] *«M©^B3*ifi«ajT»5»)ig^lhS!^i||#:g 
@©8rffi0. 

[06] ^0HJS«5©'J-H7U-A©-^ffl¥ffi0. 
[0 7] il»a%ltfy©tg»JB^jkS!¥«f(«*©«AftS 
«©SMB. 

[08] *%w<o®K%:mw-c&z>®mtiitm¥mfrm 



[09] ^^©m^ifi^r&ssHg^ihS!^^ 

B©BfS0. 

[010] *xwmiaamv**mmiJkm*m* 



la. 1 b™¥Vflc*¥. UpHWrtjH. 2-8 
3. 3a, 3b~'J-K, 3ag-/U/t-, 4 



[01] 




[04] 




[09] 



IS 9 




,3^ 7" 

3a-^^ la 



[02] 
B 2 




[05] 
B 5 




3«0 5 
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